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Introduction

Thie report describes the computer program SFINE which plots
three dimensional date in perspective view for up to 150 data
poinls. Figure 1 shows two kinds of three-dimensional plots
generated by SFIFE. The top of esch vertical line (or spike)
marks the position of & datz point in three-dimensional cartesian
coordinetes. The «-aiile increases toward the viewerid the y-awis
increases from left to vrights and the z-aiis increases from
hottom to top. The program can rotate the data, plot e heard
copy, plol a2 stereo-peair, store the data, and edit the data.
SFIFE and i1te date requires a HPF-85 with & total of T2 E of RAM.

n

The program has the following features.

1) It runs on a HF-85% desk top computer.

2) The data is plotted on the system CRT.

As the data is entered 1t is automatically scaled to
fit.

3y Scaling information is automatically printed on the
system printer.

4) The plot may be readily rotated up, down, clockwise,
counterclockwise, to the lefl, o to the right in
increments of 10 degr ees.

53)  The plot may be printed on the system printer.

6) A sterecg-—pair may be printed on the system printer.

7) The data may be readily edited.

8) The data and the plot may be readily saved or
retrieved to or from the HF-85 system mass storage
device.

?) A help screen can be printed on request

SFIFE permits a user to visualize and interpret spatial data such
as geochemical surveys by displaying the data from multiple
perspectives.



- -
v 4-*{
':".' =
ho —r A2 4 -~ =
- s
- -
5 ! 5
L | S -
- -
R § 1L I
I
- "
-~ -
v Y T
T =
-_‘ '-\’\ —
L, - —~
T o N T,
S S e .
R “Nf ——— o —
- -
1t -
- I 8 i
L
= -
L4 3 [~ b
» -
%4 . i
—— 1 - -
"
A= k ‘ﬂ.—__'-_ J _‘___,——"‘. ——
. - o g_— - H—
.\»\‘h‘- < o~
-— - *-“‘-‘\-- ™
o ‘".\J..' \‘ o~ o
-

Fiaure 1. Examples cof plots produced by SFIKE. The bottom pair

of plote ie a stereo—-pair.
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Froaram Methods

The: following discussion describes some of the subroutines used
by SBFIFE. Thie information will be useful to programmers who
want to revise the program or to use these subroutines in
different programs. It is not necessary to read the following to
vee SPIFE.

SFIFE uses a package of three-dimensionsl plotting subroutines
written in BASIC. These subroutines are general purpose and
sl d easily be applied to other uses. The subroutines are based
o the Hewlett Fackard BASIC two-dimensional pleotting commands:
FLOT X, Y
SCALE XMIM, XMAX, YMIN, YMAX

XAEAIS Y-INTERCEFT, TIC, XMIN, XMAX
YOaXTS X—-IMTERCEFRT, TIC, YMIW, YM&X
etc.
rmong others, there are subroutines analogous tol
FLOT X, Y, Z
SCALE XMIN, XMAX, YMIN, YMAX. ZMIN, ZMAX
XAXIS Y-INTERCEFT, Z-INTERCEFT, TIC, XMIN, XMAX
FOTATE X, Y. 2. ANGLE., AXIS NUMBER
MOVE X, Y. Z
eto.

The following conventions are used in the subroutines:

1) They reserve all variable names begining with the letters O
through Z.

2) They reserve all line numbers between 1 and 40 and those
greater than 7999.

3) A subroutine is called by first assigning a user’s values
to the appropriate subroutine variable names and then
executing a- GOSUE command to a subroutine line number in
the 8000 to B050 range.

4) Subroutine variable names can be: Xa Y. Z, X1, X2, Y1, Y2,

i, 72, Vi, V2, and V3.

For example: to initialize the plot volume; scale the plot
volume to a cube 10 units on a side: move the "pen" to the
point (2,5,3)% plot a line to the point (7,7,7)F rotate the
cube 20 degrees about an w-axis passing through the point
(2,2,2), and replot the line execute the following
commands.

wt

10 X1,Y1=0 @ X2,7=255 @ Y2=191 @ GOSUE 8000 !Initialize
200 X1,Y1,Z1=0 @ X2,Y2,Z2=10 @ GOSUB 8001 ! Scale

30 X,Y,Z=5 @ GOSUR BOZ2 ! Move to 5,5,5
40 X,Y,Z=7 @ GOSUE 8020 ' Flot ta 7,7.7
50 X,Y,Z2=2 @ Vi=20 @ @ VU2=1 GOSUE 8003 ! Rotate 20

&0 GOSUER 8750 ! Replot



Usima the Frogeam

Follow
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2)

8)
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steps to use SFIFE:

Turn on the HF-85.

Ingert the Data Cartridge containing SFIEE and type:d
LOaD "SFPIEE". Atter SFPIFE is loaded., you can change
the cartridge i¥ vou want to slore your data

el sewhere.

Frece [ERND LINEI and DTRUMI.

The HF-85 screen will clear and display & message
prompting vou to enter data.

Type H [END LIME] to get & help listing.

Enter the first dats as a three number x,y.,z triplet
with asterisks seperating the numbers, e.g.

1.2#3%,. 45,6 LENMD LINED. This example would represent
a point at the cartesian coordinate location (1.2,
3.4, S.6).

Repeat step 6) for fthe next two points. SFPIEE uses
the first three pointe to select an initial scale for
the plot. To avorid frequent rescaling and
replotting, choose extreme points for the first three
data points. Thereafter, the data will be plotted as
it is entered.

To rotate the plot or execute any of the commands,
type any combination of command letters in the place
of a data triplet. For example RRUUUC would rotate
the plot 20 degreeses to the right, then rotate the
plot 30 degrees upward, and then rotate the plot 10
degrees clockwise. The help listing (step 5 above)
gives additional examples and explainations.

Enter data points in the same format as in step 6) or
enter command sequences as in step 8). You can enter
data lines or & command lines in any orcder you wish.
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DIM S(4.,4).51(3,6) 56(3,2) .4
(4.4) . 11z, 3). w2(3) WZid,4),
Ws(4.4). WS(2,3), x24C300]
SHURT M(3.30n)

INTEGER RB1(Za1),T7.71.T72.94(4
) .85(3).92(3)

Ol We(3)

REM 823

FEM  %i%% SFIKE VER 2.1 #%%

GCLEAFR ¢ CLEHF & OISF "
S5F1IKE DATAH PLOTTER" ¥ DISP
" VERSION 2.1"

OIM A¥CL641,E4C541,E13803223,E2

$L131,EG9L213,E480153,ES58L 13

1.E63CL280,E7$C163,LC3, 3D

= DIsPF & DISP * -PLEASE

STHND BY¥-" & DISP

T E24=VTOD MANY PTS. MAX= “ @

E3¥="BAD DATA CHARACTER ->"
¥ E4¢="BAD DATH LIME. "
C1,E53=0 & BF="LRUDCKFS, *ENH
" CZ=14 ¢ C3=1B
ES5%="CHECK: +- '&" ¥ Ec3¥="R
AD CHAR. IN COMMAHD LIHE ->*
P EV$=" COMMAS (OR X'SOH"
Al=B @ Y1=18 & ¥Z2,2=255 ¥ YZ
=131 ¢ GOSUE 3009

%1,21=8 @ Y1=37,235 @ X2,Z2z&=
1 ® ¥Ye=212/255 u rDbUB gnol
Ro¥=.5 @ Z2=-(98.5-255) @ V1=
-9a @ YUz=1 @ GJSUB 8083
¥,¥=.5 W Z=-(96 5,255 & V1=
-9 & Ve=2 ¥ GOS5UB 8633
®x=127.5 @ ¥Y=188.5 @ 2=200 ¢
LOSUE 5088

DISP

DISP "YOU MAY ENTER EITHEK A
DATA"

DISP “LIHE OR A COMMAND LINE

DISF "THE PLOT MILL FIRST AP
FERR"

DISP “AFTER YOU ENTER YOUR T
HIRD"

DISF "DATA LIME. TYFE H FOR
HELF." @ DISP

. ON ERREOR GOSUB 206

IF C1<{=2 OF ES=1 THEHN GOSUB
198 ELSE GOSUB 218

IF ES=1 THEN GOTO 145 ELSE O
FF ERROR

CLERR ® GCLEAR 19 @ E9=8
DISP USIHG "&7,12X.,7R" ; "WO
RKING"

IF LENCAR$)=@ THEN El1$=E4% @
E¢=" " @ GOSUB 226 © LUTO 14
6

4 E$=A%

IF FNACA®C1,13> THEN GOSUB 2
3@ ELSE GQASUB 439
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IF E9=a0 THEH CLERR @ DISFP US
ING "&-"

L0T0O 13

FEM X FHR- IS C% MUMERIC %
DEF FHARCCS )

IF C3C1.13="_" 0OF C3$L1,1]="4+
" OR C3L1.13="-" THEH FHA=1
® GOTO 152

A=HUM{CE$LC1., 1)

IF A<43 OR A>S7 THEN FHA=G E
LSE FHH=1

FH EHD

REM ¥ CHECK FOF BRD +-. 'S %
DEF FHECDFL3z23)

IF D*¥C1.,13="." THEN D=1 EL:ZE
O=v

FOR 1=2 TO LEH(D®

IF DSC1,I13J="+" THEN FHE=1 ¥

GOTO 185

IF D#C1.13="-" THEHWH FHB=1 &
GOTO 1823

IF D$CI.I13="." AHD D=1 THEH
FHB=1 & G070 1%8

IF D3CI.13="." THEHW D=1
NEXT 1

FHB=0

FH EHND

REM % RLFHHA IHNPUT X%

Eg=p © IF C1<{3 THEH GOT0O 194
MOVE ©,4

LAEBEL "ENHTER:"

MOVE 45,8

ODISF "ENTER DATA OF COMMAND
LINE:"

INPUT H$

RETURN

OFF EREROR

E1$=E4% & E3=" " @ GOSUB 2
RETURN

REM ¥ GRAFH INPUT X

MOQVE 9.0

LABEL "EHTER:"

MOVE 45.,@

INFUT A%

RETURN

KREM * ERROR PROCESSOR X
EEEP

CLERK

DISP USING "s-o"

DISP E1s$.E¥

ES=1

RETURN

REM % CHECK OATA LIHE X

IF T>T1-3 THEN E1$=E2$&VAL$C
Ci) @ GOSUB 220 ®# RETURN
A1=0

A2=LENC(RA$)

FOR I=1 TO RZ

1F A$CI, I3="%" THEN RA$CI.,I13=

«

9
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1IF R3L1I.I3="." THEN H1=R1+1l
IF A1=3 THEN GOTD 24¢

IF A$LCI.13<2"." AND HOT FHHA(C

H$LCI,I11) THEM E1$=E3$&H$LC]1., 1

3 & GOSUE 2z2a ©® EETURH

HEXT 1

IF Al=2 0OF FAH1=3 THEWN GOSUE Z

56 ELSE E1%$=E434¢VALIC(RINEETYS
® GOSUB 2z @ RETUEN

RETURHN

REM ¥CONVERT DATAR LIHE ¥

AZ=FOSC(AYLC1,AZ21,", "> @ AR4=FPO

SCA$LCA3+1,A21,",">+A3 # AS=F

0S(A$CA4+1,.A2T,",")+A4

1IF A3<=1 0OF A4<=A2+1 OR RA4,=

82 OF A1=2 AHD AS<=A4+1 OF H
1=3 AHD AS>=AZ2 THEN GOTO Z&7

IF FHB<{AS$L1,AR3-11> THEH GOTO
266 ELSE B1=VALC(AFC1,A3-11>
1F FHECASLA3+1,A4-11) THEN G
0TO 266 ELSE BZ2=VALASLCAR3+1,

A4-137

IF A1=2 THEH A6=A2Z ELSE AG=AR

5-1

IF FHEC(HS$LA4+1,A6]» THEN GOT

0 256

Ez= }HL'Hf[H4+1 ARDD)

Ci=C1+1

1F C14=3 THEM GOSUB 274 ELSE
COSUE 296

FRETURN

E1$=E434%ES% & GOSUB 2z2zB ©¢ RE
TURN

E1$=E43%E7% @ GOSUB 228 & RE
TURHN

REM % 1ST 3 PTS & RE-SCALE %

¥=B1 & Y=BZ2 @ Z2=@ @& GOSUB &5
21%)

%1(T)=2

X¥=B1 @ Y=E2 & Z=B3 & GOSUB &
500

X1(Tr=1

IF A1=3 THEN X=Bl @ Y=Bz & Z

=B3 @ GOSUE 8560 € Xz%LT,T1=

A$CAS+1.,AS+13 @ X1(TL=4

IF C1=3 THEHW GOSUB 310
RETURN

REM ¥ DRAW SPIKE X

L1=B1<L(1,1) €@ L2=B1>L(1.2)
3=B2<L(2.,1) @ L4=B2>L(2.2)

LS=B3<L(3,1) @ L6=B3>L(3,22
IF L1 OR L2 OR L3 OR L4 OR L

S OR L6 THEH GOSUB 278 # GOS

JB 318 @ RETURN

X=g1 @ Y¥=BZ ® 2Z2=L(3.,1> @ GOS

Ue s822 -

X=B1 @ Y=RZz @ 2=B3 ® GOESUB 8

026

IF A1=2 THEN RETURN

¥=B1 @ Y=BZ & Z=B3 @ \$=RA$LH

5+1,A5+13 @ GOSUB 5828
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KETURN

FEM ¥ RE-SCHLE
M1,MZ,M3I=-(C29"
=98~99

FOR I=1 TO T
IF X1¢1><{>1 THEN GOTO 326
MI=MAXC(MLI,%XC1,102) @ MZ=MAXNCM
2,%¢2,1%) @ MI=MAX{M3,X<(3,15

X
@99y @ H1,HZ, N3

J

H1=MIH(N1,X(1,1I5>» @ NZ2=MINCH

2,%(2,197 & N3I=MINC(HN3, %3, 12
J

HEAT 1

D1=(Mi-H1)>/18 @ D2=(M2-N2)- 1

6 @ DE=(M3-H3:r 10
LC1,1>=N1-D1 @ LC1,22=M1+D1}

¥ L(2,17=H2-D2 @ L(2,2,=Mz+D
2 @ L{3,1>=N3-D3 @ L(3,2)=M3

+D2

Forp I=1 TO 2

GOSUE ean

GOSUB 20

NE&T 1

D4=_.2
DS=04% (L1, 2)-LCL,10) @

7H(LCL,20-LC1,15423D5)0 /18
X1=LC1,1>-DS-D6 @ XZ=L<1
+05+06

; DS=D4%k(L(Z,2>-L(2,1)) & Y1i=
(2,1,-D5 @ Yz=L(2Z,2)+DS

D5=04¥(L(Z,2>-L(3,1)) @ Z21=L
(3,2)+D05 € 22=21+255%(L(3., 27

-L(3,15+42%D5)>-1€1

o

&
1

AR NN

2

-

* GOSUE &S00l

(NI
[N
G

[EVILTVRANE N Ay
ovencenon
[A XK soR Y XS

[N YR AN
W=)T T
DLt L

G05UB 360

GOSUB 25@

PRINT "XSCHLE:" ® PRINT "&’mMI
N=";LC1,1) @ PRINT "XHMRX=";L
(1,27 @ PRINT "X-TIC=";L(1,3
)

PRINT

: PRINT "YSCHLE:" & PRINT "YMI
N=";L¢2,1> @ PRINT "YMAX=",L
(2,2> @ PRINT "Y-TIC=";L(2,3

)

FRINT

PRINT "2SCRLE:" @ PRINT "ZMI
=";L(3,1> @ PRINT "ZMRX=";L
(3,2 @ PRINT "Z2-TIC=":L(3,3

)

FPRINT

RETURN

REM * RDJIUST BRSE OF SPIKE ¥

FOrR I=1 TO T

IF X1<¢I>=2 THEN X(3,I)=L(3,1

h)

NEXT I -

RETURN

REM % PLOT THE AXIS ETC X

¥=L<1,1) @ Z=L(3,1) @ Vi=L(Z
L3 @B Y2=L{Z,1> @ V3=L(2,2)

@ GOSUE E0as

1
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408

410

412
414
416
429
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432
434
435

438
440
442

444
449
45¢
452

454
458
462

¢ Z=L(3,2> @ Y=L{2

X=LC1,1) @ 2Z=LC(3,1» @ Wi=L(2
232 @ VZ=L(Z,1, ® VU3I=L(Z,2)
¥ GOSUB &uwas

i=L{1.12 @ ¥Y=LC2,1) @ VI=L(3
230 @ YZ=LC3,1 ) @ Y3E=L(3.2)
* GOSUE gona7

Z2=Ln 3,12 @ ¥=L(2,1) ® Vi=L(1
230 @ VE=L(1,1) ® V3=L(1.,27

GOsSUB 861@
X=LA{1.,1> @ Z2=L{Z.,2) ® Ml=L<CZ
,3) @ VYz=L(2,1) R U3=LC2, 27
0OSUB 8&Baane
1,1 @ ¥Y=L(2,2) ¥ 1=L(3
P UZ=LC3, 1) P V3=L(3,2)
O5UE &nnr
(3,1)> @ ¥=L(2,2) @ Yi1=L(1
230 @ Yz=1 (1,1 @ Y3=LC1,27
w GOasUB 2665
GOSUB 38p18a
¥=L(1,2) P 2=L<(3,
;30 @ yYzZ=L(2,1>» @ V3
@ GOSUB zvwe
X=L(1,27 @ Y=L<
s 30 B Y2=L(3,1>
# GOSUE &1B?

rqﬁw i
) !
rﬂﬁvT-ﬂ

2

o~

fo~

,a2 @ VYe=L(l, 1)
@ G0OSUB 5@3S
GOSUB 86106

J .
@ v3=L(1.,2)

"= L(l,a) @ Y=L(Z,2) @ V1=L(3
232 @ V2=L(3,1) @ V3=L(3,27
@ GUSUE 2wn7?
$1(2,15,51(2,25,51(2,3),81(2
;4);81(2;5);51(;;6) o

GOSue 61108

GOSUB B8@11 # GOSUB 8wvicz
RETURN

REM X CHECK COMMAND LINE X
B1=LENC(A$)

FOR I9=1 TO B1

GOSUB 459

IF I1=C2+1 THEN E1$=E6$8&R3$L1
9,191 @ GOSUB 226 @ RETURN
NEXT I9

GOSUB 476

IF I1<07 AND I1<>12 AND C1>2
AND I1<>13 THEN GOSUB 5080
RETURN

REM X ID'FY COMMARND X

FOR I1=1 TO C2

IF A3CI9,I9d=B$CI1.113 THEN
RETURN

NEXT I1

RETURN

REM X EXEC COMMAND X%
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FOr 19=1 TO EIl

GOSUE 450

IF I1=C2+41 THEHW FARUSE

ON 11 GOSUB 431,490,528, 5249,
531@,536.,540,636,570,5708,570,
560,730,774

NE®T 12

RETURN

REM 3 R L %

Vi=C3

IF I1=1 THEN V1=-y1

V=g @ X=127.5 @ ¥=1 R Z=-50
.5 ¥ GOSUB 8m33

RETURHN

REM ¥ FPLOT COMMAMD RESULTS *
GOSUE 3gn

RETURN

REM % U D %

Y1=C3

IF I11=3 THEH Y1=-C3

V=1 @ ¥=1 ® ¥Y=1AR.5 € Z=-90
.9 @ GOSUB ©r33

RETUEHN

REM X C K ¥ -

- DISP USING 543

IMAGE 4-,"1: USE PRINTER-/FLO
TTER",7,"2: USE PEH FPLOTTER"
+27,"ENTER THE HUMBER ! OR Z

INPUT H1$

IF Hi$>"2" AND H1$<0"1" THE
N BEEP & CLEAR @ GOTO S42
REM IF H1$="2" THEN PLOTER 1
S X ELSE PLUOTER IS 1

3 REM IF H1g$="2" THEN GOTO 536

GRAPH @ IF 19<>1 THEHW GOSUB
500

* COFY

RETURH
REM GOSUB 310

; REM PLOTER IS 1

REM GOSUB 560

REM RETURN

REM * .%¥ OR blank *
A=1

* RETURN

REM X COMPUTE TICS X
F=LGTC(ABS(LC(I,2>-L(1,122)

IF F>=6 THEN FI1=INT(F> @ F2=
F-F1 @ F2=18~F2

IF F<B THEHN F1=ABSCIF(F))+1
@ F=F+F1 @ F1l=-F1 @ F2=18~F
FE=IP(F2/72>%.5
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IF F3=6 THEN F3= 2%

> LCI.3Y=F3%106~F1

RETUKHN

REM % COMPUTE ARXIS LIMITS 4
LCIL10=TIHT(LCTI,10-L{1,3>0%L(
1.3>

LI, 2)=C1+INTCLA I, 22 LCT,3))

AL CIL 3

H3=H1

IF I=2 THEN HZ=h2

IF 1=3 THEHN HZ2=H3

IF LCI,12<8 AND H3: =0 THEHN L
(I1,1,=0

IF L<1,1)0>a AND H3<{=3%L <1, 3D
THEH LCI,15=0

; RETURN

REM % STEREOC %

CLEAR @ DISP USING 543 @ INP
UT H1$@ REM IF H1$="2" THEHN
PLOTTER IS X ELSE PLOTTER IS

31 WE(1,=52C1) @ We(2)r=52(2) ©
WE(3»=582(3) @ Hi=1

632 K=—(WEC3IXTANC3 I 2+W6C1) B Y=
Sz(2» & Z2=52(3) ¢ GOSUE &O6QE

€34 GOSUB 336

63c IF H1=1 THEH COPY

632 GCLERR

640 X=W6C(ZIXTANCID+HN61) @ Y=S2(
2> & 2=52(3> ¢ GOSUR 8ant

42 IF H1=2 THEN DISF "PUSH CONT
WHEN PLOTTER IS RERDY" @ FA
USE

644 GOSUB 380

646 IF H1=1 THEN COPY

645 GCLERR

658 X=W6(1)> # Y=N6(2) @ Z=W5(3»
¢ GOSUB 8V63

651 REM IF Hi1=2 THEN PLOTTER IS
1

652 KETURN

609 REM ¥ ECDITOY %

66B H1=T @ HO=Cl @ X2%LCT1,T1]3="
" @ HS=1

66z FOR HZ=1 TO HI1

6/a
&7
673
674
672
6309
682
684

IF X1C(H2)>=2 THEHN GOSUE 6380 E
LSE BEEP @ PAUSE

IF H4=3 THEN GOTO 672
H2=HZ2+H3 @ H5=H5+1

NEXT HZ

T=H1 @ Cl=H@

IF C1>2 THEN GOSUB 31@
RETURH

REM X QUERY & CHANGE X

ALPHA @ CLEAR

DISP "DATA POINT HO.: ";HS
DISF USING "D.Z2DE.X.D.2DE. X,
D.2DE,X,R" ; X(1,H2+1),X(2,H
2+1),XC¢3,H2+1), X2¥[H2+2,H2+2
3

T



. DISF USING "/,8A.,-7,15R.,7.21H
s 5" 1= OK"," 2: CHARN

GE 1T"," &: HNO MORE CHANGE

sll

DISP & DISPF "ENTER THE NUMEE
K- 1. 2. OR 3"

; INPUT H4%

IF H4$£:>"1" AHD H4s{>"2" AHD
H4$<>"32" THEN DISF "BRD IHF

uT" @ GOTO 682

H4=VAL(H4%$)

IF H4=3 THEW RETURNM

IF H4=1 THEN GOTO 722

Cl=8 @ T=He-~-1

« DISP "ENTEFR DATH LINE"

Mo

NN Y
PO D) = e

~ NN
W N
LENN

=J~f~J -y

s
2 sl s]

INPUT A%

H&, HE=6

FOR H7=1 TDO LENCA$>-1

IF ASCH?,H71="%" THEN HYLH7.,

H?J:","

IF A$¥EH7,H7J="," THEHNH H6=Hn+
lLHqu

NEXT H7

IF H6=3 HND X1(HZ2+2)<>4 THEN
A%=A%$LC1,HE-11

IF H5=2 RAHND X1C(H2+2)>=4 THEN

Af=R%$L", "

E$=A% @ CLEAR @ E9=0

GOSUE 23@

IF ES=1 THEH GOTOJ 582

IF X1(H2+2)>=4 THEN H3=2 ELSE
H3=1

RETURN

REM ¥ MCEMORY)> ¥

CLEAR @ DISP USING "4/,16A,7
»16A,27,23R" 5 "1 INFPUT DA

TA","2: OUTPUT DATR", "ENTER
1 OrR 2"

INPUT H13@ IF H1$<>"1" AND H
1$<>"2" THEHW BEEP & GOTO 730

CLEAR @ DISP "ENTER THE HNAME
OF THE DATR FILE" €@ INPUT A

$@ Hi1=VAL(H1$%$)

IF Hi=2 THEN GOTO 748

ON ERROR GOTO 746

ASSIGH% S TO As

RERD# S5 ; S(,)>,51¢(,)».,86

2%, 8¢, X1(2,T,54(>,55¢(
);L(;,,Cl

ASSIGHNE S TO %

OFF ERROR & GOSUB 318 @ RETU

RN

OFF ERROR @ ASSIGH# S5 70 % @
BEEF @ CLERR @ DISP "CRHN'T

RERD ";A% @ WAIT 3Z6v6 @ RETU

RH

UOH ERROR GOTO 758

CREATE A%.69

ASSIGN# S TO AS

PFRINT# S ;5 S{.>,S81(,>

R2%$,X(,)H,X1¢(),T.540),
C»,LC),C1

(,2,%
2,82¢

S6(,0,
5¢>,82

’
5

I3



-~
w
[

=~
wn
o

-4~ =J
~ g
P

. OFF ERRDF & RASSIGN# 5 T %
; OFF ERROR © ASSIGN# 5 TO #

[

KETURH

BEEF & DISF “"CRN'T CRERTE
R WRITE ";HA% € WAIT 3604 @
ETURHN
REM ¥ HCELP> X
PRINT @ PRINT @ PRINT
FRINT "TO ENTER DRTR USE EIT

o um ¥y

HER OF THESE FORMATS:" @
PRINT "X¥Y¥2Z2" @ PRINT "X¥¥YX%
ZjL ]

PREINT "WHERE %.Y,&Z RRE COOR
DIHRTES" €@ PRIKNT "AND L IS A
LABEL. FOFR EXAMPLE:"

. PRINT "—1.29345. 923214 2%+" @

FRINT

s PRINT "TO ENTER A COMMAND US

E ANY" @ PRINT "COMBIMATION

OF THESE LETTEKRS:" @ PRINT

FRINT " TO ROTATE 1@
ODEGREES:" €@ PRINT "L OR R:
LEFT OR RIGHT"

* PRINT "U OrR [0: UP OR OOWH"

¢ FRINT “"C OR K: CLOCKWISE
DR"

FPRINT * KOUNTERCLOCK

WISE"

FRINT €@ PRINT "E: EDIT
DATAR"

FEINT "P: PLOT HARD CO
Fn \( "

PRINT "S: PLOT STEREO

FRIR"

FRINT "I: STORE OR RET

RIEVE" @ PRINT " DART
A FROM MASS MEMORY"

. FRINT "H: PRINT THIS @

UICK GUIDE"
PRINT @ FRINT "FOR EXAMFLE:"
@ PRINT "RUUKKKFDDDS"
PRINT
RETURN

GOTO 8@506

GOTO €110

GOTO 8170

GOTO £Z88

GOTO 82804

GOTO &3106

GOTO 83z8

GOTO 85206

GOTO 8813

GOTO 8356

GOTO 8758

GOTO 8770

BEEP @ DISP "E" R PRUSE
GOTO ©o13

GOTO 8470

GUTO 8813

GUTO 8630

Il



. GQOTO

11
50T0 861
GOTO 8013
GOTO ©hib
GOTO 5813
GOTO 87pe
GOTO 8516
GOTO 8248
GOTO 8296
GOTO 6226
REM X%%x INITIATE:8&8pB@ $iX
T=0
T1=36G9

5z K23CTF1,T13=" *

£5€1)>,85(2),85(3,=9
53(1)>,53C2)= @ S3(3)r=0
DEG

> GCLEAR @ ALFHA

SCHLE ©,255.,0,191
G05UB 8106

FOR R=6 TO T1
A1{R)>=1

2 NEXT R

FOR R=1 TO 6
SI1(1.R>»,81<(2,R>,S51(3,R)>=6
NEXT R

2 S441)=K1 ® S4(2)=X2 @ S4(3)

lj‘.

n
sy
Qo o«
-~

[ss R x o aNex]
el B Y

@D
AR A )

OO MmO
S O N
—— S
MDWERWHNY

o
[N

[
£

b
[~
=31

[

=Y1 @ S4(4)=Y2

FOR FE=1 T0O 4 :

IF S4<(R><@ THEH S4(KR>=9
HEXT R

IF X1>255 THEN $4(1)=255

IF X2>253% THEH 54(2)>=255

IF Y1>191 THEH 54(33)=191

IF Y2>181 THEN S4(4)=191
S$C(4,1>=54(1)> @ $5(4,2>=54(3)
¢ S(4.3)>=0
S(1,1)=54(2>-54(1) ® S5(2,2)

=54(4>-84(¢3» € S(3,3)>=Z
56(1,15,56(2,1),56(3,1)=6 @
$6€1,2),56(2,2>.56(3,27=1
S2C(1)=(54(2)-84(1))>/2+54(1)
@ S2(2)=(54(43>-54(3)>)>/2+54
(3> @ S2<¢(3>=18%2

RETURN

REM XXX SET S TO UNITY XXX

FOR R=1 TO 4
S(R,1),8C(R,23,5(R,3>,5(R,4)

=6

S(R,RY=1

NEXT K

RETURHN

REM *%% SCALE: 2061 ¥i&x%

GOSUE 8130

WC1,132=(85C1,23-56(1,1)37(X
2-N1
WCZ2,23=(56(2.,2)-S6(2, 13- ¥
2-Y12
N(3,35=(56(3,22-56¢(3,12>- (<L
2-21)
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e =L ML DN LN

RETURN
REM ¥SET W TU UNITYX
FOR R=1 TO 4
WCR, 1), WCR.2),W(R,3), WK, 4%
=
W(Kk,F>=1
HEXT. K
RETURHN
REM ¥ 5 x W ¥
FOR F=1 TO 4
FOR R1=1 7O 4
N3(R R1>=S(R,1>%W(1,
ZH¥UC2,R1D+S (R, 3)2%NU
S(R;4)*N(4:Rl)
HEXT K1
NHEXT R
GOSUB B8£89
S5(3r=1
RETURN
REM X*% TRANSL_UU: 8862 XXX
GOsUEB 8126
W(4,1,=X
WC4,2)=Y
W, 35=2
GOSUE 85786
RETURH
REM XXX ROTRATE_UU: 3683 X%x%
GOSUE &221
K=—-X
Y==Y
Z=-Z
GOSUB 8246
GOSUB 8266
K==%
Y==Y
Z=-2
GOSUB &z408
RETURH
REM XSCRLE XYZ TO GU&
Ul=(S(1,1)0¥X+5(2, 1)3¥Y+5(3.,1
2¥Z2+5C(4,1))>/5(4.,4)>
U2=C¢S{1,2)%X+5(2,2>%Y+5(3,2
2X¥Z2+5C4,2)>78(4,4)
U3=(S(1,3>FK+5(2,3)%Y+S5(3,3
YXZ2+S5(4,3))>/5(4,4)

+S(F

R1>
(3,R1)>+

6 X=Ul

Y=Uu2

Z=U3 - .

RETURN

REM %X TRANSL_GU: 86832 X%x%x
GOSUE S136

2 W(4,10=X

/6



Wig4,2o=Y

Wygd,3)5=2

GOSUE 3144

RETURN

REM % DOES ROTHTION X%
Ul,Uz,uU3=a

IF v2=1 THEN Uil=1

IF V2=2 THEN U2=1

IF V2=3 THEN U3=1
GO5UB 313u
WC1,15=U1+C1-U1)>XCOSCVL5
WC1,2)=U3XSIHV1)

C W1, 3)=-CUZXSIN(V1))

WC2,10==CU3XSTHVL )

» WCZ2,20=U2+(1-U2>*%C0OS(V1?
» WO(Z,30=U1XSTINC(L Y

W(3,1)0=U2%SIH(V1
W(3,2>=-(U1XSTH(V1))
W(3,3)>=U3+(1-U3>%XC0OS(V1)
GOSUB ©148a

» RETURH
REM X%% ROTATE_GU: 2833 *iX

R==-X @ Y=-Y R Z2=-2

GOSUR 8249

GOSUE 32606

A=—X B ¥Y=-Y R Z2=-2

GUSUE 3249

RETURN

REM %% X-AXIS:88065 X¥%
K=

> Ul=1

GOSUE 833w

RETURH

REM ¥X%X Y-AXIS: 80086 XXX
Y=0

ul=2

GOSUR 8339

FRETURN

REM 4¥¥ Z-AXIS: 607 XXX
=0

U1=3

GOSUB 833@

RETURN

REM % AXIS X

S1¢U1,1)>=X

S1dUL,2>=Y

S1CU1.,3>=2

S1{U1.,4)>=V1

S1<U1,3>=V2

S1(U1,6>=V3

RETURN

REM X%%x AXISPLOT: 38018 x¥X

FOR R=1 70 3

IF S1<(R.,3)=S1(R.,6> THEN GOT

0 &424
Ul=06

- GOSUB 8550

GOSUB 8516
W3C(1,1)=X
WS(1,2)=Y @ W5<1,3>=R5S

1Y
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ro

g4as
84065
841
8414
8426
8424
84c6
3429
8430

8431
8432
8433

8434
8435
8438
8440
8444

844¢c

Ui=1

GOSUB 855a

GOUSUE 8&51a

WS(2,1)>=X

WSC2,2r=Y €& WS(Z,3)=RkS
R8=1

; GOSUB 5439

IF RS=@¢ THEN GOTO 8424

MOVE HWS<1,15,HW5¢1,2)

DRAW WS(2,1>,H3C(2,2)

GOSUE 8&c0

Ul1=S1(Kk,5>

Uz=S1(K,6>

IF S1(R,4>>6 THEN GOTO &354
ul=uz

U2=51(K, 5>

FOR R1=U1 TO Uz STEP S1(F.,4

)
“=S1C(R,1> @ ¥Y=S1(K,2) & Z=§
1CR, 3D

IF R=1 THEN X=R1

IF R=2 THEHN Y=R1

IF k=3 THEN Z=R1

GOSUB §&5196

W5C1,15=X @ WS(1,2r=Y & W3(
1,3,=RS

RK=S1(R,1> @ ¥Y=51(R,2)> €& Z2=5
1(R, 3>

IF R=1 THEHN X=R1 B Y=Y+W7¢
IF R=2 THEN Y=Rl1 € X=Xx+W/
IF R=3 THEN 2Z2=R1 & Y=Y+W7¢

GOSUB 83518

WSC2,1)=X & W5(2,2)=Y € H3(
2,3»=R5

GOSUEB S438

IF R8=68 THEN GOTO 34:2@

MOVE WS5(1,1)>,UW5(1,2)

DRAKW WSC(2,15,H5¢(2,2)

NEXT R1

-NEXT R

RETURN

REM X CLIP ¥

IF WS(1,3> OR W5<(Z2,3> THEN
GOSUB 8&r38@

R5,R6=8 & R8=1

IF S4C1)5><=MINCHSC1,1),H5C2,
15> AHD S4(2)>=MAX(US(1,1),
WN5C(2,15> THEH R5=1

IF S4(3)><{=MINCNS(1,2),H3C(2,
2)) AND S4<C4)>>=MAXCHS(1,2),
WS(2,2)> THEN RE=1

IF RS AND R6 THEN RETURN
RS, R6=1

IF W5C1,1>>H5¢(2,1> THEN RS=
2

IF W3SC2,2>>UH5(1.,2> THEHN Roe=
2

IF S4C1)3>=WS(ABS(RS-3>,1> T
HEN RE=6 @ RETURN

IF S4(2><=W3(R3,1)> THEN RS8=
6 @ RETURN



IF S4¢2y>=W5(RG,2) THEH k&=
0 ¢ FETUEN
IF S4(4)<=W5C(ABS(R&-3>,2> T

HEN R8=0 & RETURN

IF S4C1)>>HNS(RS,1) THEHN W5(R
9,2)=FHACL) @ KWS{RS5.1=54<1

)]

RS=ABS(RS-2>

IF 54¢2)<W5¢(RS,1) THEH W5k
5;2)=FNX(2) @ MS¢(RS5.,1)=54(2

)

IF 54(3»>WS5(ABS(RE-37,2» TH

EN WS5(ABS(R6-2).,1)=FNY(3) €
WSC(ABS(RE-3),22=84(3)

IF S4<4)<HSC(RE, 2> THEN HWG(R
6,17=FHY(4> @ HS(R6,2,=54(4

)

RETUEN

REM *XFNX CLIP LEFT & RIGHTX
DEF FHXC(R?)Y = MWS5C1,2)+(54(F
Ty-W5C1,1I)0%X(W5C2,2)-US(1.2
¥3/7CHS5C2,1)-U5C1,1))

REM %FHNY CLIP TOP & BOTTOMX
DEF FHY(R?)> = W5(1,1)+(S4(K
7o-WSC1,27)%CUW5¢2,1)-W5(1,1
IIY/CUNSCZ,20-HWSC(1,20)

REM *x%x% PLOT: 8820 XXX

IF T>=T1 THEN PRINT "ERROEK.
TOO MANY PTS" ® BEEP @ RET
URH :

GOSUB 8506

X1(T:=0

IF ¥1(T-1><2 THEN GOSUB 848
2 ELSE GOSUB 85308

RETURN

GOSUE 8510

REM X IMK LINE X

» GOSUB 85160

WS(2,1)=X

Ws(2,2>=Y ¢ HNS{(Z,3>=RS
R=R(1,T-1)> @ ¥Y=KR(2,T-1) & £
=xC¢(3,T-1>

GOSUR 85106

WSC1,132=X @ WS(1,22=Y @ HW5(
1,37=RS

GOSUE 84398

IF R8=0 THEN RETURN

MOVE W5(1.,1),KW5C(1.,2>

DRAW WS<(2.,1).UW5<(2.,2)
S$5(3>=0

RETURN

REM X ADD PTS INCR T X
T=T+1

XC1,TH=XK

K(2,Tr=v

X(3,Tr=2

> RETURN

REM **%x LOCATION: 8B31 Xx¥xX
US=(XESC1,1)>+Y%S(2,1)>+2XS5(3
»1245C¢4,1)5)>2,5C4,4)



854
8549
2558
8552
8554
&556
85358
8569
85c2
8569
§5v 0
8572
8574

8576
85¢&r
8587
85¢&8
85950
8599
26v0
goBe

3684
86606
3609
8¢&10b

&612
8614
861¢
8618

* WS(1,1),U5C2,10=K # W5(1
(

US=(R¥S(1,22+Y3S(Z,20+245(3
»22+45(4,2>0/75(4,4)

C U7=(XES (L, 304Y35(2,3)+2%5(3

v 3)+45(4,3)>75(4.,4)

3 UB8=-(U?s/S2(3>)+1

IF U8=06 THEN UE=.90pbul

S US=(US-S2(1»>57U8 © Ue=C(U6-S

2¢2>)sU8 & U7=U/-U8

o Aa=US+S52(1) @ ¥Y=U6+S2(2)

IF Ug>® THEN RKE5=8 ELSE RS5=1

s RETURN

REM *xX% PROJPT: 8008 XXx
S&(1 X=X

 Sz(2)=Y

g2(3>=2

RETURHN

REM % PLOT SPOT ¥
GOSUB 8516

,2)
yWS(2Z,20=Y @ WS(1,35,U5C2,3
1=R5

GO5UR 8436

IF R8=8 THEM RETURN

38 MOVE WS(1.1>,WS(1,2) & PLOT

W5C1,12,W5CL1,2D
RETURH
PEH b 4 HXIS COORDBS x

1 THEN X=S1(R.,5+U1)
R=2 THEH Y¥=S1(R,S5+U1l>
IF R=3 THEN 2Z2=S1(R.,5+U1>
FETUEN
REM ¥ W x S ¥
FOR kR=1 TO 4
FOR Ri=1 TO 4
W3(R,R1>=H{(R,1X¥S(1,R1>+U(R
y22%¥S(2,R1D>+HW(R,32%XS8(3, R1)+
W(R,4>%S(4,R1)>
NEXT R1
NEXT R
S5(3>=1
GOSUE 86006
RETURN
REM X W3 INTO S %
FOR R=1 TO 4
S(R,1)=W3C(R,1> & S(R,22=W3(
R,2) @ SC(R,3)=W3<{R,3) @ S(R
»4)2=N3C(R, 4>
NEXT R
RETURH
REM X%¥X%x DRAW: 8826 ¥xx
IF T>=T1 THEN FRINT "ERROR.
TOO MANY PTS" @ PEEP & RE
TURH
GOSUE 85860
x1(TX=1
GOSUB 8483
RETURN

A0



5748

8v42
8744
8746

8748
8749
&6V50
8752

8733

8754
87506
8758
8769
8762
87vo3
a8rved
8769
87ra

REM X¥a4% MOVE: 802z 3IX

IF T>=T1 THEN FFINT "ERROR.
TOO0O MANY PTS" €@ BEEP & KE

TURN

* GOSUE §50e

X1(TH>=2

RETURH

RETURN

REM *x%x% LABEL: &628 *xx%

IF T>=T1 THEN FRINT "ERROF.
T0O MANY PTS" @ BEEP @ RE

TURH

GOSUE 285uvpv

xZ$LT,TI=Vs$LC1,11

X1(TH=4

GOSUEB 8519

WS5C(1,17,WS(2,10=K-2

WS(1,27,U5(2,2>=¥Y-4

W5(1,32,W5(2,3>=R3

> GOSUB &439

IF R8=8 THEN RETURN

MOVE W5<1.,1),H3¢(1.,2)

LABEL Xzs$LT7.T1

RETURH

REM XTRUNC INFINITE LINEX
IF W5C1.3> AND WS(2,3) THEN
WSCL1,1>,W5C(2,1),W5C1,2),UWS
(2,2>=1006086000006 ¢ RETURN
IF WS5<(1,3%=1 THEH U5=1 ELSE
us=2

IF W5(1,3>=1 THEN Ub=2 ELSE
Uo=1 '

IF WS(2,1>=W5C(1,1> THEN GOT

0 §v46

3 U3=(W5(2,2)~-N3C1.:2))7 (U532,

1)-WSC1,1)) @ U4=H5(1,2>-U3
*W3C1, 1)

IF WSCUS,1><WSC6,1> THEN W
5(U5.,1>=106080006000 ELSE WS
(US,1)>=-12006000000

WSCUS, 2>=U3%U3CUS, 1>+U4
RETURN

IF WSC(US,2)<H5C(U6.,2) THEN W
5(US,2>=106600006000 ELSE WS
(U5,2)=-106000000000

RETURN

REM X*XLINE_PLOT: b2 & 4
T9=T

FOR T=1 TO 79

R=X(1,T> @ Y=X(2,T) & 2=X(3
» T

IF X1(T>=6 THEN GOSUB 8476
IF X1<(T>=1 THEH GOSUB 8483
IF X1(T>=2 THEN GOTO 8762
IF X1{(T>=3 THEN GOSUB 8648
NEXT T

T=79 -

RETURN

REM XxX* LABEL_PLOT: X%
T8=T

2]
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FOFR T=1 TO T9

X=XC1,T) @ ¥Y=X(2,T) @ Z=X(3
y T

IF X1(T>=4 THEW V2=4X2%LT.,T]
¢ GUSUE &7B2

NEXT T

T=T9

RETURN

REM RTIC LENGTHX%

Ui=8 @ GOSUB 8550

GOSUB 8519 © WS(1.,17=X @ WS
(1,2r=Y

Uli=@ ¢ GOSUB &55a

IF R=2 THEN X=X+1 ELSE Y=Y+
1

GOSUR §zz@

IF 2=0 THEN RZ=1 ELSE RZ=fAB
S(S2(3372%.061)

Ul=6 @ GO5UB 85350

IF R=2 THEK ¥X=¥+K2 ELSE Y=Y
+R2

GOSUB 8510
W7?=3%*R2/7CCHS(1,1)-XAr~2+(HD(
1,2>-Y372%»+.5

RETURN

21



